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(54) Method and apparatus for measuring an eyeglass frame and eyeglass lens grinding 
apparatus using the same 



(57) The accuracy of the axial degree of a lens in an 
eyeglass production is inproved. In an eyegtess franne 
measuring apparatus, first and second franne data on 
the eyeglass frame consisting of first and second 
frames are entered. The entered first frame data are 
inverted to obtain a third frame data. On the basis of the 
third frame data and the entered second frame data, an 
amount of deviation of the second frame data with 
respect to the third frame data in a rotation direction is 
obtained. An eyeglass lens is processed on the basis of 
the rotation deviation amount and the third frame data. 
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Description 

BACKGROUND OF THE INVENTION 

5 [0001 ] The present invention relates to a method of measuring an eyeglass frame, and an eyeglass frame measuring 
apparatus which are used for grinding an eyeglass lens on the basis of measurement data of an eyeglass frame, and 
also to an eyeglass lens grinding apparatus. 

[0002] An apparatus is known which measures the frame configuration of an eyeglass frame and grinds an eyeglass 
lens on the basts of data of the measurement. In such a process, a method in which the process is performed on the 

10 basis of frame configuration data for each of the right and left eyes may be employed. In the case where right and left 
frame configurations are different from each other, when lenses are processed so as to respectively conform to the con- 
figurations, however, the resulting eyeglass may took strange. ITierefore. such a process is usually performed by using 
data in which data for one of the right and left configurations is set as a reference and data for the other configuration 
Is ofcjtained by inverting (mirror-inverting) the reference data. 

15 [0003] Usually, the right and left frame configurations of an eyeglass frame are substantially bilaterally symmetrical 
with each other. However, it is not rare that the positional relationship between the right and left frames are slightiy rel- 
atively rotated as shown in Fig. 8 due to a problem in production. This easily occurs particularly in an eyeglass frame 
such as a metal frame which is produced by separately producing right and left frames and then bonding the frames 
together via a bridge. Furthermore, an eyeglass frame may be deformed during transportation and handling after pro- 

20 duction. Therefore, in a process using a mirror-inverted data, even when the one lens is processed on the basis of the 
reference data at a correct axial degree (characteristic), the axial degree of the other lens contains an error, thereby 
causing a problem in that the axis degree of an eyeglass lens mounted to tiie frame fails to conform to a predeterrr^ned 
one. 

25 SUMMARY OF THE INVENTION 

[0004] In view of the problem discussed above, it is an object of the invention to provide a method and an apparatis 
in which the axial degree or axial characteristic in production of an eyeglass can be improved. 

30 (1) An eyeglass frame measuring apparatus for measuring an eyeglass frame, the apparatus comprising: 

frame data input means for entering first and second frame data on the eyeglass frame consisting of first and 
second frames; 

frame data inverting means for inverting the entered first frame data to obtain a third frame data; and 
35 rotational deviation computing means for, on the basis of the third frame data and the second frame data 

entered through the frame data input means, obtaining an amount of deviation of the second frame data with 
respect to the third frame data in a rotation direction. 

(2) An eyeglass frame measuring apparatus according to (1). further comprising correcting means for correcting 
40 the third frame data on the basts of the rotational deviation amount obtained by the rotational deviation computing 

means, to obtain a fourth frame data. 

(3) An eyeglass frame measuring apparatus according to (1), wherein the rotational deviation conputrng means 
obtains the deviation amount in the rotation direction when a difference in radius vector length between the second 
and third frame data corresponding to a radius vector angle is minimum. 

45 (4) An eyeglass frame measuring apparatus according to (1), wherein the rotational deviation computing means 
obtains the deviation amount in tiie rotation direction from feature of frame configurations represented by the sec- 
ond and third frame data. 

(5) An eyeglass frame measuring apparatus according to (1), further comprising peripheral length calculating 
means for obtaining peripheral lengths of the two frames on the tresis of the first and second frame data. 
so (6) An eyeglass lens grinding apparatus for grinding a pair of eyeglass lenses such that the eyeglass lenses con- 
form to the configuration of an eyeglass frame, the apparatis comprising: 

frame data input means for entering first ar>d second frame data on the eyeglass frame consisting of first and 
second frames; 

55 frame data invaiing means for inverting the entered first frame data to obtain a third frame data; 

rotational deviation computing means for, on the t>asis of the third frame data and the second frame data 
entered through the frame data input means, obtaining an amount of deviation of the second frame data with 
respect to the third frame data In a rotation direction: 
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correcting means for correcting the third frame data on the basis of the rotational deviation amount obtained by 
the rotatbnaJ deviation conputing means, to obtain a fourth frame data; 

layout means for providing a layout of the eyeglass lenses with respect to the first and fourth frame data; 
bevel position determining means for determining a position of a bevel in a thickness direction on an edge of 
5 each of the eyeglass lenses for which the layout is provided by the layout means; and 

controlling means for grinding each of the eyeglass lenses on the basis of the layout provided by the layout 
means and the bevel position provided by the t>evel position determining means. 

(7) An eyeglass lens grinding apparatus according to (6). wherein the controlling means comprises: 

10 

peripheral length calculating means for obtaining first and second peripheral lengths on the basis of the first 
and second frame data; and 

computing means for obtaining process data fmm the first frame data so as to be sut»stantially coincident with 
the first peripheral length, and process data from the fourth frame data so as to be sut>stantially coincident with 
15 the second peripheral length. 

(8) A method of measuring an eyeglass frame, the method comprising: 

a first step of measuring first and second frames of the eyeglass frame to obtain first and second frame data. 
20 respectively; 

a second step of inverting the first frame data to obtain a third frame data; and 

a tiiird step of. on the basis of the third frame data and the second frame data, obtaining an amount of deviation 
of the second frame data with respect to the third frame data in a rotation direction. 

25 (9) A method of measuring an eyeglass frame according to (8). wherein the first and third frame data and the rota- 
tional deviation amount otitained in the third step are used as frame data for an eyeglass lens grinding process. 
(10) A metiiod of measuring an eyeglass frame according to (8), further conprising: 

a fourtii step of correcting the third frame data on the basis of the rotaticmal deviation amount, to obtain a fourth 
30 frame data. 

[0005] The present disclosure-relates to the subject matter contained in Japanese patent application No. Hei. 9- 
220807 (filed on July 31. 1997) which is expressly incorporated herein by refererrce in its entirety. 

35 BRIEF DESCRIPTIOM OF THE DRAWINGS 

[0006] 

Rg. 1 is a perspective view showing the general configuration of tiie lens grinding apparatus of the invention. 
40 Fig. 2 is a sectional view of a carriage. 

Ftg. 3 is a view showing a carriage driving mechanism as seen in the direction of arrow A of Rg. 1 . 

Fig. 4 is a perspective view of an eyeglass frame and template configuration measuring device. 

Fig. 5 is a t>locK diagram showing essential parts of an electric control system of the apparatus. 

Fig. 6 is a diagram illustrating a manner of obtaining boxing center cx>ordi nates of a lens frame. 
45 Fig. 7 is a diagram illustrating a method of obtaining a deviation amount in the rotation direction in the case where 

a mirror-inverted data is the most coincident witii a lens shape data in configuration. 

Fig. 8 is a diagram showing a case where there is deviation in a rotation direction in positional relationship between 
right and left frames. 

50 DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS 

[0007] Emlx>diments of tiie invention will now be described in detail with reference to the accompanying drawings. 
[0008] Fig. 1 is a perspective view showing the general layout of the eyeglass lens grinding apparatus of the invention. 
The reference numeral 1 designates a t>ase, on wNch the components of the apparatus are arranged. The numeral 2 
55 designates an eyeglass frame and template configuration measuring device, which is incorporated in the upper section 
of the grinding apparatis to obtain three-dimensional configuration data on the geometi-ies of tiie eyeglass frame and 
the template. Arranged in front of the measuring device 2 are a display section 3 which displays the results of measure- 
ments, arithmetic operations, etc in the form of either characters or graphics, and an input section 4 for entering data 
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or feeding commands to the apparatus. Provided in the front section of the apparatus is a lens configuration measuring 
section 5 for measuring the configuration {edge thickness) of a lens LE to be processed. 

[0009] The reference numeral 6 designates a lens grinding section, where an abrasive wheel group 60 made up of a 
rough abrasive wheel 60a for use on glass lenses, a rough abrasive wheel 60b for use on plastic lenses, a finishing 
5 abrasive wheel 60c for bevel (tapered edge) and plane processing operations and so on is nrtounted on a rotating shaft 
61a of a spindle unit 61 . which is attached to tiie base 1 . The reference numeral 65 designates an AC nnotor. the rota- 
tional torque of wrfiich is transmitted through a pulley 66, a belt 64 and a pulley 63 mounted on the rotating shaft 61a to 
the abrasive wheel group 60 to rotate the same. Shown by 7 is a can^lage section and 700 is a carriage. 

10 (Layout of the Major Ck>mponents) 

[001 0] Next, the layout of the major components of the apparatus win be described. 

f Carnage section 

75 

[0011] The construction of the carriage section will now be described with reference to Rgs. 1 to 3. Fig. 2 is a cross- 
sectional view of tiie carriage, and Fig. 3 is a diagram showing a drive mechanism for the carriage, as viewed in the 
direction of anew A in Rg. 1. 

[001 2] A shaft 701 is secured on the base 1 and a carriage shaft 702 is rotataWy and slidably supported on tiie shaft 
20 701 ; the carriage 700 is pivotally supported on the carriage shaft 702. Lens rotating shafts 704a and 704b are coaxially 
and rotatably supported on the carriage 700. extending parallel to the shaft 701 . The lens rotating shaft 704b is rotataWy 
supported in a rack 705, which is movable in the axial direction by means of a pinion 707 fixed on the rotational shaft of 
a motor 706. A cup receptor 740a is mounted on the lens rotating shaft 704a for receiving a base of a fixing cup 750 
fixed to the lens LE to be processed, and a lens contactor 740b is attached to the lens rotating shaft 704b. Witii this 
25 arrangement, the lens rotating shafts 704a and 704b can hold tiie lens LE to be processed. 

[001 3] A drive plate 716 is securely fixed at the left end of the caniage 700 and a rotational shaft 717 is rotatably pro- 
vided on the drive plate 716. extending parallel to the shaft 701. A pulse motor 721 is fixed to tiie drive plate 716 by 
means of a block 722. The rotational torque of the pulse motor 721 Is transmitted through a gear 720 attached to the 
right end of the rotating shaft 71 7. a pulley 718 attached to the left end of the rotating shaft 71 7, a timing belt 719 and 
30 a pulley 703a to the shaft 702. The rotational torque thus transmitted to the shaft 702 is furtiier transmitted through a 
timing belts 709a. 709b. pulleys 703b, 703c, 708a. and 708b to the lens rotating shafts 704a and 704b so that the lens 
rotating shafts 704a and 704b rotate in synchronism. 

[001 4] An intermediate plate 710 has a rack 71 3 wrhich meshes with a pinion 715 attached to the rotational shaft of a 
carnage moving motor 714, and the rotation of the motor 714 causes the carriage 700 to move in an axial direction of 
35 the shaft 701. 

[001 51 The carriage 700 is pivotally moved by means of a pulse motor 728. The pulse motor 728 is secured to a block 
722 in such a way that a round rack 725 meshes with a pinion 730 secured to the rotational shaft 729 of the pulse motor 
728. The round rack 725 extends parallel to the shortest line segment connecting the axis of the rotational shaft 717 
and that of the shaft 723 secured to the intermediate plate 710; in addition, the round rack 725 is held to be slidable with 

40 a certain degree of freedom between a conection block 724 which is rotatably fixed on the shaft 723 and the block 722. 
A stopper 726 is fixed on the rourid rack 725 so that it is capable of sliding only downward from the position of contact 
with the correction block 724, With this arrangement, the axis-to-axis distance r' between the rotational shaft 717 and 
the shaft 723 can be controlled in accordance with the rotation of the pulse motor 728 and it is also possible to control 
the axis-to-axis distance r between the abrasive wheel rotating shaft 61a and each of the lens rotating shafts 704a and 

45 704b since r has a linear correiationship with r\ 

[001 6] A sensor 727 is installed on an intermediate plate 710 so as to detect the contact concfition between the stop- 
per 726 and the correction block 724. Therefore, the grinding condition of the lens LE can be checked. A hook of a 
spring 731 is hung on the drive plate 71 6, and a wire 732 is hung on a hook on the other side of the spring 731 . A drum 
is attached on a rotational shaft of a motor 733 secured on the intermediate plate 710, so that the wire 732 can t>e 

so wound on the drum. Thus, the grinding pressure of the abrasive wheel group 60 for the lens LE can be changed. 

[001 7] The arrangement of the carriage section of the present invention is basically the same as that described in the 
commonly assigned U.S. patent 5.347,762, to which the reference should be made. 

(B) Eveolass Frame a nd Template Configuration Measuring Device 

55 

[0018] Fig. 4 is a perspective view of a configuration measuring section 2a of tiie eyeglass frame and template con- 
figuration measuring device 2. The configuration measuring section 2a comprises a moving base 21 which is movable 
in a horizontal direction, a rotating k>ase 22 which is rotatatrfy and axially supported on the moving base 21 and which 
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is rotated by a pulse motor 30. a moving block 37 which is movable along two rails 36a and 36b supported on retainer 
plates 35a and 35b provided vertically on the rotating base 22. a gage head shaft 23 which is passed through the mov- 
ing l)lock 37 in such a way that it is capable of both rotation and vertical movements, a gage head 24 attached to the 
top end of the gage head shaft 23 such that its distal end is located on the central axis of the shaft 23, an arm 41 which 

5 is rotatably attached to the bottom end of the shaft 23 and is fixed to a pin 42 which extends from the moving block 37 
vertically, a light shielding plate 25 which is attached to the distal end of the arm 41 and which has a vertcal slit 26 and 
a 45** inclined slit 27, a combination of a light-emitting diode 28 and a linear lavage sensor 29 which are attached to the 
rotating base 22 to interpose the light shielding plate 25 therebetween, and a constant-torque spring 43 which is 
attached to a drum 44 rotationally and axialiy supported on the rotating base 22 and wWch normally pulls the moving 

70 block 37 toward the distal end of the head gage 24. 

[0019] The configuration measuring section 2a having the construction just described above measures the configu- 
ration of the eyeglass frame in the following manner. First, the eyeglass frame is fixed in a frame holding portion (not 
shown but see. for example. U.S. patent 5,347.762) and the distal end of the gage head 24 is brought into contact with 
the bottom of the groove formed in the inner surface of the eyeglass frame. Subsequently, the pulse motor 30 is allowed 

IS to rotate in response to a predetermined unit number of rotation pulses. As a result the gage head shaft 23 which is 
integral with the gage head 24 moves along the rails 36a and 36b in accordance with the radius vector of the frame and 
also nroves vertically in accordance with the curved profile of the frame. In response to these nxjvements of the gage 
head shaft 23. the light shielding plate 25 moves both vertically and horizontally between the LED 28 and the linear 
image sensor 29 such as to block the light from the LED 28. The light passing through the slits 26 and 27 in the light 

20 shielding plate 25 reaches the light-receiving part of the linear image sensor 29 arKJ the amount of movement of the 
light shielding plate 25 is read. The position of slit 26 is read as the vadium vector r of the eyeglass frame and the posi- 
tional difference between the slits 26 and 27 is read as the height infornnation z of the same frame. By performing this 
measurement at N points, the configuration of the ^eglass frame is analyzed as (rn. On. zn) (n = 1 . 2, .... N). The eye- 
glass frame and template configuration measuring device 2 under consideration is basically the same as what is 

25 described in commonly assigned USP 5.138,770. to which reference should t>e made. The con-ection for warp on the 
eyeglass frame may be carried out at this time, or otherwise may be canried out later. 

(C) Electronic Control Svstem for the Apparatus 

30 [0020] Rg. 5 shows the essential part of a block diagram of the electronic control system for the eyeglass lens grinding 
apparatus of the invention. A main arithmetic control circuit 100 is typically formed of a microprocessor and controlled 
by a sequence program stored in a man program memory 101 . The main arithmetic control circuit 100 can exchange 
data with IC cards, eye examination devices and so forth via a serial communication port 102. The main arithmetic con- 
trol circuit 100 also performs data exchange and communication with a tracer arithmetic control circuit 200 of the eye- 

35 glass frame and template configuration measurement device 2. Data on the eyeglass frame configuration are stored in 
a data memory 103. 

[0021 ] The display section 3. the input section 4 and the lens configuration measuring section 5 are connected to the 
main arithmetic control circuit 100. The processing data of lens vtfhich have been obtained by arithmetic operations in 
the main arithmetic control circuit 100 are stored in the data memory 103. The can-iage moving motor 714, as well as 
40 the pulse motors 728 and 721 are connected to the main arithmetic control circuit 1 00 via a pulse motor driver 110 and 
a pulse generator 111, The pulse generator 1 1 1 receives commands from the main arithmetic control circuit 100 and 
determines how many pulses are to be supplied at what frequency in Hz to the respective pulse motprs to control oper- 
ation of nxitors. 

[0022] The operation of the thus configured apparatus will be described. 

45 [0023] Each of the configurations (hereinafter, referred to also as target lens configurations) of the right and left 
frames of an eyeglass is measured as described above by using the eyeglass frame and tenplate configuration meas- 
uring device 2, to obtain measurement data {r^, ^ » 2. .... N) for the right and left frame configuration. From x 
and y components obtained by subjecting the measurement data to polar-orthogonal coordinate-transformation, the 
arithmetic control drcuK 200 selects a measured poirrt A (xa, ya) which has the maximum value in the x direction as 

50 shown in Rg. 6, a measured point B (xb. yb) which has the minimum value in the x direction, a measured point C (xc, 
yc) which has the maximum value in the y direction, and a measured point D (xd, yd) which has the minimum value in 
the y direction, and obtains the coordinates (xf. yO of the boxing center (geometrical center) OF of the lens frame as: 

(xf, yf) = ((xa + xb)/2. (yc + yd)/2), 

55 

The measured data are converted into polar coordinates having the OF (xf, yf) as the center, thereby obtaining data (fr^, 
fOn) (n = 1 , 2. .... N) on tiie target lerrs configuration with respect to the boxing center OF. The above is performed on 
each of the right and left frames to obtain the right target lens configuration data (Rfrp, FtfSn) and the left target lens con- 
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figuration data (Ur^, Lfej. In the embodiment the right target lens configuration data is used as the reference which 
senses as the base of the process, and (L"f rp, LfOn) which is obtained by inverting (mirror-inverting) the reference data 
Is used as the left target lens configuration data. 

[0024] Next, the minror-inverted data is slightly rotated from this state in a clockwise direction and a counterclockwise 
5 direction to seek a rotational position where the configuration represented by the mirror-inverted data is the most coin- 
cident with the configuration represented by the left target lens configuration data, and a deviation amount in the rota- 
tion direction from the original state to that position is obtained. For example, this amount is obtained in the following 
manner. 

[0025] The measured left target lens configuration data is compared with the mirror-inverted data, about the boxing 
TO center, and a radius difference Ar^ (see Fig. 7) at each angle in the polar coordinates is obtained in the entire peripheral 
length. The obtained differences are squared and their mean error Arav is obtained as follows: 

Arav = {(Ar^)^ + (Ar2)^ + {Ar^f + ... + (Ar^) (Ex. 1) 

15 [0026] Next, the mirror-inverted data is rotated about the boxing center OF by an arbitrary minute angle, and then the 
same calculation as the above is conducted. This rotation is performed in a clockwise direction and a counterclockwise 
direction In a predetermined range (for example, a range of ±5°), and the rotation amount in the case where Arav is min- 
imum is obtained. This rotation amount is the axial degree con-ection angle (4>) for the mirror-Inverted data in processing 
the lens (i.e. the left lens in this case). 

20 [0027] The axial degree con-ection angle ((|>) may be obtained by another method, or from a feature of the target lens 
configuration. For example, the angles of plural points of inflection in tiie configuration of the target lens configuration 
data are considered, the angles are compared with those of plural points of inflection in the configuration of the mhrror- 
inverted data. arKi a rotation angle at which the highest coincidence between the angles of con-esponding points of 
inflection is attained is obtained (the nnirror-inverted data is rotated about the boxing center OF by an arbitrary minute 

25 angle as described above, and the angle cffference between corresponding points of inflection is made minimum). 

[0028] The arithmetic control circuit 200 calculate distances among measurement data (r^. On, zj (n = 1 , 2 N) 

on the frame configuration, and sums the distances to approximately obtain a peripheral length data of each of the right 
and left target lens configuration data. 

[0029] The sets of the thus ot>tained information (the target lens configuration data of the reference side, the axial 
30 degree correction angle of tiie minror-inverted side, and the peripheral length data of both the target lens configurations) 
are stored in the trace data memory 202. When the next-data switch 41 7 is d^ressed. the data are transferred to the 
main arithmetic control circuit 1 00 to be stored in the data memory 103. 

[0030] Next, tiie process to be performed on the left side in which the mirror-inverted data-is used vwll be described. 
The process on the left lens is selected by depressing tiie R/L switch 405. The main arithmetic control circuit 100 cor- 

35 reds the data (Lf rn, L^fOn) which is obtained by mirror-inverting the reference data or the right target lens configuration 
data, by the axial degree correction angle (W to obtain a new target lens configuration data (Lf r^ , L'tOnO (tiiis correction 
may include an operation of simply shifting the mirror-inverted data by the axial degree correction angle (4»)). The left 
target lens configuration based on the data is displayed on the screen of the display section 3. and the entering of proc- 
ess conditions is enabled. Through the irput section 4. the optician inputs layout data such as the PD value of the user. 

40 the FPD value, and the height of the optical center, and process conditions such as the material of the lens to be proc- 
essed, the material of the frame, and the process mode. 

[0031] The optician attaches the fixing cup 750 shown in Rg. 2 to the left lens to be processed, and the fixing cup 750 
is then mounted on the cup receptor 740a. The lens LE with the fixing cup 750 is chucked by the lens rotating shafts 
704a and 704b. When the lens to be processed has axial characteristic such as an astigmatic (cylindrical) axis, tiie fix- 
45 ing cup 750 is fixed to the lens to be processed so that the axial direction of the lens corresponds to a key groove 751 
formed in the base portion of the fixing cup 750. and the fixing cup 750 is then mounted on the cup receptor 740a so 
that the key groove 751 of the fixing cup 750 is fitted onto a key formed in the cup receptor 740a. As a result, the appa- 
ratus can manage the relationship between the rotation angle of the lens rotating shaft ar>d the axial direction of the lens 
to be processed. 

so [0032] When preparation for the process is completed, the START switch is depressed to start tiie operation of tiie 
apparatus. In response to START signal, the apparatus perforn^ a process correction calculation for calculating tiie 
axis-to-axis distance between tiie rotation center of the lens and that of the grinding wheels for the process. Thereafter, 
the lens configuration measuring section 5 is operated so as to measure the lens configuration, and the bevel calcula- 
tion is performed on the basis of information indicative of the obtained lens configuration (tiie edge thickness). The size 

55 connection calculation is performed so that the peripheral lengtii of the bevel curve locus obtained by the bevel calcula- 
tion substantially coincides witti the peripheral lengtii data of tiie target lens configuration, tiiereby obtaining process 
information. For the process correction calculation, the structure and measurement operation of the lens configuration 
measuring section, and tiie peripheral lengtii conection. see. for example. USP 5.347.762. 
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[0033] When the process information is obtained, the process is executed by corrtrolling the operation of the carriage 
section 7 in accordance with the process sequence. First the carriage 700 is moved so that the chucked lens to be 
processed is positioned to face the rough abrasive wheel corresponding to the designation of the nnaterial of the lens 
to be processed. The operations of the motors are controlled so as to process the lens to be processed on the basis of 
5 the process information for the rough process. Thereafter, the lens to be processed is separated from the rough abra- 
sive wheel, and then positioned to face the bevel groove of the finishing abrasive wheel 60c. The operations of the 
motors are corrtrolled so as to perform the bevel finishing process on the basis of the process information for the bevel 
process. 

[0034] According to this process, even when a lens having axial characteristic such as an astigmatic (cylindrical) axis, 
10 a progressive lens, or a bifocal lens is to be processed and deviation in the rotation direction exists in the positional rela- 
tionship between the right and left frames as shown in Rg. 8, the optician can produce a satisfactory eyeglass lens and 
thus eyeglass without paying particular attention since the accuracy of the axial characteristic of the eyeglass lens when 
the lens is mounted to the eyeglass frame is high. 

[0035] In the above, the embodiment in which the apparatus has the eyeglass frame and template configuration 
75 measuring device 2 has been described. Alternatively, the eyeglass frame and templatejDonf iguration measuring device 
2 may be separately disposed, or tiie process may be performed by means of data communication through a commu- 
nication network. In the eyeglass frame and template configuration measuring device 2, the target tens cortfiguration 
data of the reference side, and the mtrror-inverted tens configuration data of the opposite side which is corrected by the 
axial degree correction angle (4>) are obtained, and both the target lens configuration data may be subjected to data- 
20 transmission to the processing apparatus. In the case of the communication process, the transmission of both the right 
and left target lens configuration data may be sometimes disadvantageous in communication time and cost. In such a 
case, the transmission of the target lens configuration data may be performed only for the data of the reference side, 
and the data may be ti^smitted together with the peripheral length correction data and the axial degree correction 
data. In the processing apparatus, the target lens configuration data of the reference side is mirror-inverted, and the 
25 process is then performed for the reference side and the opposite side based on the target lens configuration data, the 
inverted data and axal degree con-ection data. 

[0036] As described at>ove, according to the invention, even when there is rotational deviation between rigftt and left 
frames of an eyeglass, a process can be performed while correcting the axial degree or characteristic of a lens which 
is to be processed arxi mounted to a frame. Therefore, the accuracy of the axial degree of a tens in an eyeglass pro- 
30 duction can be improved. 

Claims 

.1. An eyeglass frame measuring apparatus for measuring an eyeglass frame, said apparatus comprising: 

35 

frame data irput means for entering first and second frame data on the eyeglass frame consisting of first and 
second frames: 

frame data inverting means for inverting the entered first frame data to obtain a third frame data; and 
rotational deviation conrputing means for, on the basis of the third frame data and the second frame data 
40 entered through said frame data input means, obtaining an amount of deviation of the second frame data with 

respect to the tinird frame data in a rotation direction. 

2. An eyeglass frame measuring apparatus according to claim 1 , further conprising correcting means for correcting 
the third frame data on the t>asis of the rotational deviation amount obtained by said rotational deviation computing 

45 means, to obtain a fourth frame data. 

3. An eyeglass frame measuring apparatus according to claim 1 . wherein said rotational deviation corrputing means 
obtains the deviation amount in the rotation direction when a difference in radius vector length between the second 
and third frame data corresponding to a radius vector angle is minimum. 

so 

4. An eyeglass frame measuring apparatus according to claim 1 . wherein said rotational deviation computing means 
obtains the deviation amount in the rotation direction from feature of frame cortfigurations represented by the sec- 
ond and third frame data. 

55 5. An eyeglass frame measuring apparatus according to claim 1 , further comprising peripheral length calculating 
means for obtaining peripheral lengths of the two frames on the basis of the first and second frame data. 

6. An eyeglass lens grinding apparatus for grinding a pair of eyeglass lenses such that tiie eyeglass lenses conform 
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to the configuation of an eyeglass frame, said apparatus comprising: 

frame data input means for entering first and second frame data on the eyeglass frame consisting of first and 
second frannes; 

frame data inverting means for inverting the entered first frame data to obtain a third frame data; 
rotational deviation computing means for. on the basis of the third frame data and the second frame data 
entered through said frame data input means, obtaining an amount of deviation of the second frame data with 
respect to the third frame data in a rotation direction; 

coirecting means far correcting the third frame data on the basis of the rotational deviation amount obtained by 
said rotafional deviation conrputing means, to obtain a fourth frame data; 

layout means lor providing a layout of the eyeglass lenses with respect to the first and fourth frame data; 
bevel position determining means for determining a position of a bevel in a thickness direction on an edge of 
each of the eyeglass lenses for which the layout is provided by said layout means; and 
controlling means for grinding each of the eyeglass lenses on the t)asis of the layout provided by said layout 
means and the bevel position provided by said bevel position determining means. 

7. An eyeglass lens grinding apparatus according to claim 6, wherein said controlling means comprises: 

peripheral length calculating means for obtaining first and second peripheral lengths on the basis of the first 
and second frame data; and 

computing means for obtaining process data from the first frame data so as to be substantially coincident with 
the first peripsheral length, and process data from the fourth frame data so as to be substantially coincident with 
the seccxtd peripheral length. 

8. A method of measuring an eyeglass frame, said method conprising: 

a first step of measuring first and second frames of the eyeglass frame to obtain first and second frame data, 
respectivety; 

a second step of inverting the first frame data to obtain a third frame data; and 

a third step of, on the basis of the third frame data and the second frame data, obtaining an amount of deviation 
of the second frame data with respect to the third frame data in a rotation direction. 

9- A method of measuring an eyeglass frame according to claim 8. wherein the first and third frame data arxJ the rota- 
tional deviation amount obtained in the third step are used as frame data for an eyeglass lens grinding process. 

10. A method of measuring an eyeglass frame according to claim 8, further comprising: 

a fourth step of con-ecting the third frame data on the basis of the rotational deviation amount, to obtain a fourth 
frame data. 
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